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Twin Mill Sawdust Grinding Machine
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Abstract

The purpose of this research is to design and develop a multi- purpose wood waste grinder called “Twin Mill
Sawdust Grinding Machine”. This machine is able to grind waste mango wood scrap from turning processes, that
include a mixing of large and small sized mango wood scrap. The proposed wood crusher machine is designed
to use a two-batch sawdust that requires equal motor power. The coarse crusher uses the “Shredding Machine”
a crusher for the purpose of digesting large mango wood chips, such as wood bark crumbs, to a smaller size
before falling into a fine grinding unit. The fine grinding unit uses the hammer mill mechanism as the grinding
set to be finely grinded and filtered by the final grating to allow the sawdust size of 4 mm. The results showed
that the machines created in this research were able to grind fine crushed mango wood chips to a size less
than 4 mm which was in accordance with the objectives of the project. In addition, the results showed that the
efficiency of the grinder was 95%, the production capacity of 340 kg per hour or equal to 2730 ke per day. The
economic analysis showed that the cost of crushing wood chips with Twin Mill Sawdust Grinding was 0.163 Baht
per kilogram, which translates to a return of investment period of 1 month and 11 days.

Keywords: Wood Sawdust, Grinder Machine, Mechanical Design

doi: 10.14456/rmutleng}.2020.1 U7 5 avudl 1 unsrAx - dgureu 2563



i

@ RMUTL. Eng. J
D=

e 9158159AINTSUANENT uvrIneragimaluladsivuena

1. uni

Famigurunguinanssuliiuziag druae
N30 Faegugfl 5 druaRaenite sLaoduiung
Favda Fodlvl dadanguinansaaliuzaag dhua e
n31e IddadanguidieTudl 2 wwiou 2546 dudufanis
wUszuimgRuandunsiradududinanssulseian
wafu fhe Mdeyws[l]  Dudu Fwanduglil 1 de
Smievislusnauseing 80% uagluusina 20%

Caf
(el
=b.
—
N

UAMINONTINAINAUNZL T VA IYUBUNEGY
Wnanssuliiugsag dvaiense

Audinanssuanduuzdaafina1agniusUie
Bnrsndsneuthuianuasiisduasiasnalnaielany
delu [2] azdtuldilundaz udewliiuvahaiitiuns
ndveonaniuarmdusiuauannussuna 100-150
kg/day "iaUsEN 2 ton/month ﬁ\‘lLLﬂﬂﬂugﬂ‘ﬁ 2 LA
uzshsfandndadumlivey q duanduy 57
3 Fadunszvemsfuszneunsidesidndeiude
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JUT 3 imslilugsieiiunisnfusidasivwnilvg
Uszan 15-20 mm
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Ul 5 ganalnil 1 wuu Shredding Machine
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fdameinoifinauiiisey 1450 pm drugaunil 2
wanluiiagndudlesruudeantgwiusiuivaleniuy
wuiulneifunsdeiidalaensaanduidaoinesds
awrlmatludialugeunil 2 duyudseuiaseugs
Useunae 1450 rpm

YAUAVEIUAUFITOU= 36.25 rpm,n,

Gear box 8n3mA 1:40

Yauanty

fumdmewnes 1450 rpm,ny

oamse
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YaunazidennImLEITeu= 1450 rpm
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2.1.4. 01981 00UV YLAE TN 591971
(Function ) 9esaauy/sznauin3assng [9]

Fudauassruvdieniiaesymual i
MdufeatuRenaweslniiianusiseu 1450 rpm ¥
gnaseulishe Motor Cover iletaafurjuazass dmsu
msdsidaenesnduaesdiude

Yauane1u Ingn1sasiaannanduidlugs
Gear Box 8n5wa 1:40 tilenyuiileansadnsing 1:1
Wetumanlufinuaneufini1uiiaseu 36.25 rpm
JoyanuLiI50Uvenones (nl) = 1,450 rpm 057
naiAsaseu 1:40 Auuslidenldnduuawiode
ﬁﬂé’amﬂmama%ﬁweﬂiﬁa%mmsauﬁqﬁu CRUHIERERLTY
P9NANABNATOU= 36.25 rpm mnualidenldiies

n3ednsmn 1:1 ieduinanluiinuanety ey
AusIseuvannailufindiniuiiseu (n2) = 36.25
rpm ﬁﬁﬂmﬂmwgmmumumﬂﬁu Counter Rotating

YAunazden 1nen1saeiaIHIuaIENIuENT
g 1:1 evyumalufinunaziBendriuieinlina
finunaziBun n3 MyurEALEITEU 1450 rpm
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1A5999n5
221 msvaaeuionmainIsmanveunsosing
Wlagyhnisundesiaunawesliuzainas
1000 g FUATDAAYNAILINLAUTTLNIUATE 10 mm
WUT 2 mm ATNETIRALE 100 mm &9 300 mm wazdu
nanfivIssuprinisuaasliuzdisaunue Taevianns
VAad 20 ATINSVRABILTEMATRRELALAUIMAE
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2.2.2 n1500aeulszansnavenn3osins [10]

Tnealun1sinuszavinalaesinvesn3esding
(Overall Equipment Effectiveness, OEE) @ansalania
aunsi 1

OEE = (AxPxQ)100 (1)

Tnedi

OEE = Uszanswalagsiu (%)
A = Samnsiuedesdng (Availability)
P = UssAvBammsiiuaiesdng

(Performance efficiency)
Q = 9n1AMAMN (Quality rate)

mMsmszavsralaesinveanieddeniaundes
lugshsluauided duvssasninfuaiesdnsden
uazUszaniainnisiAuiaiesdngligninunfiansan
iesanlunsmaasaaiesdnsinulagnaon laiie
nsdndoudemeiidoudsinainisdenthzausediile
fedususyAnsualasnuvonaiosdnsldfinsanians
Sarnanm luaumnenaingussasdveaedosundi
Fosumasliuzhailifivuinidnnin 4 mm Fsduna
Idmannisi 2

Q= (‘*;—N)xwo 2

Q = 9n1AMAMN (Quality rate)

g = Ymihvedideslfiuziiunudail
WWIALEANT 4 mm (g)

N = dminvestidesliuiheitunudad
PRl 4 mm (g)
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wosuamsllfiutidosuuvassyaun iethluldoy
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3. NaN1SANEUIUIY
3.1 WANIIMIAITIAINISNEA YU TSN

U 9 uanamanslinuedesuniawlilniy
idesuuuanspuaSsufisufussriamundeeslsl
uzahenouwazndenisun nansldnunuInaIesdnsi
a$rafuannsaundosiasndedliiuzliiauias
11 4 mm lanuingUuszasdvedasinis

3UT 9 mansldnuesesunavlililutidesuuy
downuanSeudieu wundweddiuwi N ouuasvaansun

3.2 HANITNNEaUYSLaNIHAYDNUATDIINT

Toyan1319man1MAanafl 1 wudrfdinisnan
vouasuaLayliliulideswuuassnuawiiu 340

kg/hr 13911117 U 2730 kg/day HANITNABDINU
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AsuALAwlel
ﬂ%ll\ﬁ?i uu.ﬁtgaaﬂmﬂ uu.?jt?ilaa"uu’m L’Jaﬂ‘ums ﬂizﬁvﬁwa
@nndr4mm | lugindt 4 mm| un (sec) %
(9 (9)
1 955 45 12 95.5
2 950 50 10 95.0
3 965 35 11 96.5
4 940 60 9 94.0
5 955 45 10 95.5
6 945 55 11 94.5
7 935 65 10 93.5
8 952 a8 11 95.2
9 950 50 13 95.0
10 965 35 11 96.5
11 945 55 11 94.5
12 955 45 10 95.5
13 945 55 10 94.5
14 935 65 11 93.5
15 952 a8 12 95.2
16 950 50 10 95.0
17 965 35 9 96.5
18 945 55 10 94.5
19 955 45 9 95.5
20 954 a6 11 95.4
\ndy 1055 | 95.065

3.3 HANISAIINNIATYFAIANT [11]

3.3.1 JunuIATeNINs

3.3.1.1 ANERUSIANIYOUATININT

MsAInALdaY (Depreciation, D) s1andush
wUsniafazilugnisdiuiumia1gaduyuves
ilesdnsfiadetu Tnsanusamuinildarnaunisii(s)
wagfiiFoulunisfiansmide s1Avuyuauning
LA3094n5 (Initial cost, P) iy 150,000 baht 510
aﬂaﬂ'wm%aw%’wéﬁmﬁawmmq(sdap value, SV)
Useiiudl 10 % vesmAAseadnsBudundanntiiunis
199107 5 T (Number, N) Sanuirlunidaseudnsvienu
7l 261 day AuwanidunuAdeusIanldvinfy 0.04
baht/kg

_ (P=SV)
D="—— (3)

3.3.1.2 mlaaregumlnihveansesiny

aldiesumlnivenaiansmualdangu
fdwewnesoutn 2 w1 @ ldlninvindy 1.492
Kw/h Taefianluilvindu 3.75 baht/kg 3sluniatu
¥arudanldsewinfu 45 baht/day s dsnsuan
Winifu 2730 ke/day fatudnldgedudnlnines
\w3e3dnswiiU 0.016 baht/ke

3.3.1.3 A1l99789 1459973

AsIAuILAIUANLATEIdnsTHuT L 1 Aud
Arlda1ifU 300 baht/day 1A3eednsiimdinisudn
geaauiIfu 2730 kg/day detfudnlddrediuan
AUMUAY 0.11 kg/day

Fedusumuieiesinsfenanuvesridonsaives
\n309dns Arldaredudrlnfinvesniosdng way
Al esuLsIudariiiu 0.163 baht/kg

3.3.2 maiuyanIveuauldivaenvasenuatud
1doy

AMAINTHANYDUATBITATINNAY 2730 kg/day
fsuyunisungeaiauliivindu 0.163 baht/kg tawld

< & A v ° '

gnualulidesudianunsadmuielalusian 1.50
baht/kg anansaasiayadvenavliiivieis dmnanla
WU 3,650 baht/day

3.3.3 9AANYUYBINITHAR

AAUNUVBINITNER (Break even point, Q)
Fuanildauaunisii 4 Tngfiansunanarduyuasi
(Fixed cost, F) AD51A AT TN INTY 150,000 baht
S1A1918A8uUUY (Price, P) FAvuiuaudlsia1vne
Wiy 1.5 baht/kg wagsuvuuUsRu (Variable cost, V)
Faldundununisungesiauliiivindu 0.163 baht/kg
nudrUFumnisndadaaduyuil 112,191 kg Fatdu
wduuenaiesunaslilmiutidosuuuaosauafio
1 nowiu 11 Ty

_ F
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Fuluaudded anunsaundosrundvesliuzalid
YAFNIT & mm Iimudngusyasivedlasinisanua
msneasmuiUsEansualaesinvenadesunlily
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